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GAUGES LIMITED 


HARPER ROAD - WYTHENSHAWE - MANCHE 
PHONE WYTHENSHAWE 2215. GRAMS PNEUOOLS, PH 


& GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


of all hinds — | 


Up-to-date shops specially laid out 
equipped for > ona at on 
basis, every type of precision groun 
gauges a snap, form, calliper, 
and special purpose gauge, as . 
jigs and fixtures of all kinds, press tools, 
and special purpose machines. Highest 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES LIMITED 





Guaranteed Precision Accureé 


Members of the Gauge & Tool Makers’ Association 
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Concerning 
Tensile 
Strength 


The spider relies on it when 
spinning his web, for without 
it his next meal is liable 
tv escape — most important 
to him we agree. It is also 
universally agreed that tensile 
strength is an essential factor 
in die castings. 

MAZAK based on zinc at 
99-99 --°., purity, with its 
high tensile strength (over 
18 tons per square inch) is 
the finest metal for ail 
die casting purposes. 


IML AN ZZ ANI 
fevers Queiine 


URPMEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED @ 37 DOVER STREET @ LONDON W.! 
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MESSRS. EWARTS LTD. 
DUDLEY 
WORCESTERSHIRE 


H.W.WARD & CO.LTD 


SELLY OAK 7-, BIRMINGHAM 29 


TELEPHONE SELLY OAK 113! 
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J PARRINS ONG SON cnicey) LTD 


hy Ny 
SHIPLEY > YORKSHIRE 


TELEPHONE 5 231 
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MECHANISE YOUR DEGREASING 


as you would other operations! 














Factory Managements have be- 
come very much alive to the 


be washed, rinsed and dried 





subsequent operations. In 





There is a DAWSON machine for nearly 






Dawson mechanised cleaning is 
being carried out at as low a 
figure as 10/- per ton. Com- 
pare this with very costly hand 
methods. 


DAWSON 


INDUSTRIAL 
















Further particulars on request 








Sales and Service for the British Isles: 


DRUMMOND-ASQUITH (SALES) LTD. 


King Edward House - New Street - BIRMINGHAM 
Phone: Midland 3431 (5 lines) Grams: Maxishape, Birmingham 


ALSO AT LONDON AND GLASGOW 














fact that removing oil and grease | 





costs time and money, but by | 
installing a Dawson machine © 
parts and sub-assemblies can | 


every cleaning purpose. some instances the total cost of | 


rapidly at low cost ready for | 





a $A, AA 


Metal Parts Cleaning Machines | 
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VARIOUS DESIGNS FOR DIFFERENT JOBS 
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Irregular shaped contours can be produced on flat or circular form tools, male A 
or female profile gauges, punches, die segments, etc., in any material including | th 
* tungsten carbide. fifi 
Combining the functions of a universal tool-room grinding machine, a fifty-to- - 
one pantograph and a projection unit providing fie 
the optional use of a screen or microscope as an su 
inspection unit, it is a high precision machine f th 
capable of producing precise forms to the highest lin 
standards of accuracy. 0 
th 
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OPTICAL A MACHIN 


A fifty-to-one drawing of the desired profile is mounted on 
the drawing table of the machine and is used in conjunction 
The pantograph imparts a 
fifty-to-one reduction to its final arm, in which is incorporated 


with the pantograph system. 


the projection unit. In the 
field of this unit can be seen 
superimposed on the image of 
the work, two crossed hair 
lines, the centre of which 
follows the path of the panto- 
graph tracing point, outlining 
the correct profile. 


Accuracy of the work pro- 
duced is not affected by wheel 
wear and specially shaped 
wheels are not required. 





LONDON + BRISTOL . BIRMINGHAM 





GLASGOW 
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‘s the DLELLue 


—the most advanced type of AUTOMATIC multi-tool 
lathe yet introduced. Its design is the result of long 
multi-tooling experience and our close association 
with modern production shop requirements. We 
shall be pleased to send fully descriptive catalogue 
on request. 
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DRUMMOND BROS. LIMITED, GUILDFORD, ENG 
Sales & Service for the British Isles 
DRUMMOND-ASQUITH (SALES) LIMITED 


King Edward House, New Street, BIRMINGHAM 
Phone: Midland 343! (5 lines) Grams : Maxishape, Birmingham 











ALSO AT LONDON AND GLASGOW 
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QUICKER 
DELIVERY 
OF BETTER 


WHEELS 








To meet demands and conditions in modern industry 
* CARBORUNDUM ” have developed a new range of 
standardised shapes and grades of mounted wheels 
and points in silicon carbide (“* Carborundum "’) and 
aluminium oxide (‘Aloxite’’). Our Sales Engineering 


Department will be glad to assist with your problems. 


TRAFFORD: PARK: 
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Gast, Accurate, Economical 
STRAIGHTENING and CUTTING 


THE INSTITUTION OF 








with 


TRAWVEL-CUT 


MACHINES 


{ ’ 22 Mode!s to handle from 4"’ to }"’ 
! Round, Hex, Flat, Shapes. 





Simple in design. rigid in construction, Lewis TRAVEL CUT will deliver 
continuous dependable service under the most severe, high production 
conditions—day in day out. Feeds wire from the coil, :traightens 
accurately, gauges to uniform lengths, and cuts clean without stopping 
the wire. For steel, brass, aluminium and alloy wire. Cut your cutting 


costs with the Lewis TRAVEL CUT. Full details on request. 
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The design ilh d in this ement is of special 
interest. Conceived and planned by A. H. Woodfull, 
M.S.1.A. Chief Designer of the B.I.P. Product 
Design Unit, it gained the Award in the 
1951 competition for plastics design, an 
annual competition sponsored by the 
Worshipful Company of Horners. 








The Product. This chair has been designed 
not only to combine all the most 
desirable practical features, but to pro- 
vide a truly hygienic piece of nursery 
furniture. Amongst the most important 
innovations are the elimination of germ- 
collecting joints, corners and crevices ; 
and the form of the chair which has been 
created in sympathy with the natural 
form of a child’s body. 





The Design. The design was influenced 
by the following main considerations :— 


Height. Very careful study was made 
to determine the most convenient height 
to enable the child easily to be fed. 
Patent ana 
registered design 
protection pending 


Stability. Children tend to rock back and forth, 
rather than from side to side. This chair can safely 
be tipped up to an angle of 30 degrees. 


Tray Hygiene. The tray is detachable to facilitate cleaning. It is clamped in position 
by telescopic arms which retract within the tubular structure when tray is not in use. 


Footrest. The footrest is adjustable for height by varying the angle, as the child grows. 








Moulding Details. The seat would be moulded in a semi-positive two-plate mould, 
requiring approximately 750 tons moulding pressure. The footrest would need approxi- 
mately 200 tons, using a similar type of mould. In the case of both these components, 
the form wouid be tipped to approximately 45 degrees to the die block ; it is thus placed 
to avoid sheer faces between punch and die and to assist even flow of the material. 


PRMEREMEEREREELELERLE 


The Material Beetle urea material for chair, footrest and knobs, chosen for its wide 
colour range; Beetle Melamine for the tray, because of its excellent resistance to 
staining and to water. 


oe) The B.I.P. Technical Advisory Service will assist industrial designers and manufacturers who use 
plastics mouldings in their production processes. Advice is freely offered regarding product 
ao) styling, mould design, choice of materials and moulding techniques. The Service exists primarily 
to assist your own designers and technicians regarding those problems peculiar to plastics 
pe moulding, with which only a specialist can be completely conversant, 








BRITISH INDUSTRIAL PLASTICS LIMITED 
| ARGYLL STREET, LONDON, W.!I 








a ‘BEETLE’ is a trade mark registered in Great Britain and in most countries of the world 
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SYKES 
UNIVERSAL HOBBER‘)< ,' 


Readily accessible change gears, and Vernier 
seales on hob carriage and work saddle, facilitate a 
setting and speed up changeover from one gear type 
to another, reducing ‘ down-time’ to a minimum. 
These are precision machines — Spurs and helicals, 
splines and sprockets, worms and worm-wheels, can 
all be generated with the greatest accuracy — yet 
with automatic limit switches and rapid power 
traverse for speedy operation, high production rates 
are easy to maintain. 


3 MODELS 
HV.14 up to I4ins. dia. 
HV.24 up to 24 ins. dia. 
HV.40 up to 40 ins. dia. 





Full technical data on request. You are cordially invited 
to inspect these machines in operation at our works. 


W-E-SYKES LTD >, 


& 

STAINES - MIDDLESEX bs 
ectate SYKES. 

+ 






Telephone: STAINES 978/9 
Telegrams ; ‘SYKUTTER, STAINES’ , 
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Report leads 


MAXAM 
: to eee 
« On productivity, today’s vital news is how 
greatly output can be helped by the increased use of com- 


ee pressed air. Automatic devices for feeding, clamping, moving 
and ejecting work, lowering drills, operating presses, etc., etc., 
etc., are simply contrived by the use of MAXAM air valves 
and cylinders in conjunction with existing machinery. This 
equipment is also suitable for use with inert gases and 
low pressure hydraulic circuits. 

% No need for heavy capital expenditure or for long 
waiting. If faster production is your object, write 

Q& now for detailed technical literature on: 


MAXAM 


AIR VALVES & CYLINDERS 































Anglo-American 


Productivity 








The modern 
way to 
faster 


production ! 


THE CLIMAX ROCK.DRILL AND 
ENGINEERING WORKS LTD. 
= = =e = » 4, Broad Street Place, London, E.C.2 
Works: Carn Brea, Redruth, Cornwall 


TAS/Cx.537 
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UNBRAKO ©... 
screws 


have everything... 





let me show you why 


They’re mighty tough . . . they're made 
from the toughest nickel chrome alloy steels. 
They fit flush, are easily started and lift out 
as easy as they go in. 


This toughness means that we can use 
one Unbrako screw where two ordinary 
screws used to go—see the saving on space 
and material 2 

We put them on all kinds of jobs where 

there’s a lot of stress and we've 
never been let down yet.” 


zn The manufacturing range includes sul 


WHITWORTH B.S.F. B.A. 


A.N.C., A.N.F., U.N.C., U.N.F. 
D.I.N., V.S.M., S.I. 


eng 
Cy 


are regarded as specials and can be 
made to order. Prices on application. 


EX 
Ny, 


TELL 


Mj, 
4 


ST ead t H CUUCCE ORE 


Set £02 


T BRAK SOCKET SCREW 
co. LTD. 


BURNABY ROAD >: COVENTR! 

Stocked and Distributed by : ~ & 

CHARLES CHURCHILL & CO. LTD., COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 2 
UN3D 
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This new instrument is an it 
improved quality control 
and inspection. The 


Set E805 
range 50” to 1.0" 


Set ED2 
| range 2” to 4 


COVENTRY GAUGE & TOOL COMPANY LIMITED, COVENTRY 
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INSTITUTION NOTES 
May, 1952 


CONFERENCE ON MATERIALS HANDLING 


Members are already aware that the organisers of the 1952 
Mechanical Handling Exhibition at Olympia have invited the 
Institution of Production Engineers to arrange a one-day Con- 
ference to be held in conjunction with the Exhibition. 


This Conference will take place on Saturday, 7th June, in the 
Conference Room at Olympia, and has been organised on behalf 
of the Institution by the Materials Handling Sub-Committee. 


At the morning session, when the chair will be taken by the 
President of the Institution, Major-General K. C. Appleyard, 
C.B.E., T.D., D.L., J.P., a paper on ‘‘ Materials Handling and 
The Production Engineer” will be presented by Mr. T. W. 
Elkington, Chairman of the Materials Handling Sub-Committee. 
Mr. Elkington will discuss the general principles of materials 
handling. This will be followed by a paper ‘‘ You ! ! ! Can Speed 
Supplies,’ presented by Mr. J. H. Bright, of Joseph Lucas, Ltd., 
Birmingham. 


During the afternoon two papers covering specific technical 
aspects of the subject will be given, as follows : 


1. ‘ Flow Principles as Applied to Pottery Production.” 
Speaker : Mr. D. H. Challinor, Doulton & Co. Ltd., Stoke- 
on-Trent. 


2. ‘“* Materials Handling for Batch Production.” 
Speaker : Mr. F. E. Rattlidge, Evered & Co. Ltd., Smethwick. 


The Vice-Chairman of the Materials Handling Sub-Committee, 
Major A. G. Hayek, will preside at this Session. 


Time for discussion will be allowed at both sessions, and it is 
anticipated that many members will wish to take advantage of this 
opportunity for acquiring up-to-date information on handling 
methods. Tickets for the Conference will be available on 7th June 
on application to the Convention Ticket Kiosk inside the Exhibition 
Hall, but members who wish to reserve seats for either or both 
sessions are invited to make application to Head Office as soon as 
possible. 


At the Institution stand (F.7, Grand Hall Annexe), which has 
been made available through the generosity of the Exhibition 
organisers, a comprehensive selection of the most recent publications 
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dealing with all aspects of Mechanical Handling will be available 
for reference. An up-to-date bibliography is also being prepared for 
free distribution to all visitors to the Stand. 

Members of the Materials Handling Sub-Committee and of the 
institution staff will be in attendance at the Stand, which will, of 
course, be maintained throughout the Exhibition, from 4th to 14th 
June. 


LONDON Under the chairmanship of their President, Mr. 
R. Kirchner, M.I.Mech.E., the London Section held 

SECTION : : 

DINNER their Annual Dinner on 2oth February, 1952, at the 


Connaught Rooms, London. The chief guests were 
Mr. J. D. Scaife, a Past President of the Institution ; Mr. T. Fraser, 
C.B.E., a Vice-President of the Institution ; and Mr. Walter C. 
Puckey, Chairman of Council. 





A group at the London Section Dinner — in the back row, reading from left, are 
F. W. Halliwell! A. L. Stuchbery (Past President, London), F. P. Laurens (Past 
President, London), W. Core (Past President, London), H. W. Bowen. 

In the front row, reading from left, are J. D. Scaife (Past President of the 
Institution), R. Kirchner (London Section President), T. Fraser, C.B.E. (a Vice- 
President of the Institution), |. E. Blackshaw (a Vice-President of the Institution 
and Past President, London) and W. C. Puckey (Chairman of Council and Past 
President, London). 
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Speeches were short and extremely interesting. Mr. Scaife— 
who is a founder member and has served on Council since its 
foundation—described its: birth and development when proposing 
the toast to the Institution, to which Mr. Puckey replied in jocular 
vein. 

The toast to the guests was proposed by Mr. W. Core, Past 
President of the Section, who commented on the work done by 
Mr. W. F. S. Woodford and other senior members of the Institution 
staff who were present. Mr. Fraser, who is one of the oldest 
members of the Institution, in his response touched on the early 
days of development and also drew a striking contrast between life 
in this country and that behind the Iron Curtain. 


This well-attended function was a notable event in that it was 
attended by a large number of Past Presidents of the Section. The 
evening concluded with an excellent entertainment compered by 
Gate Eastley, the radio comedian. 


Members will be interested to learn that this 
TT rae gy a ge Bac 
> 

a ee Conference, to be held at Harrogate from the 
23rd to the 26th June, 1952. The Conference will consider means of 
implementing the Brassfoundry Productivity Report which was 
prepared by the Productivity Team sent to America under the 
auspices of the Anglo-American Council on Productivity to study the 
brassfoundry industry. Details of the Conference may be obtained 
from : The Secretaries, The Association of Bronze & Brass Founders, 
25, Bennetts Hill, Birmingham, 2. 


THE ASSOCIATION 


Members will be aware that one of the restricting 
problems in increasing production and coping both 
with export and defence requirements is the limita- 
tion of machine tools. 

Members will also be aware of the fact that a directive has already 
been issued by the Director of Machine Tools, and that a follow-up 
is constantly being made by a consultant of the Machine Tool 
Association to ascertain if machine tools already on order are 
actually required. 

The recent booklet issued by the Joint Committee of the 
Institution of Production Engineers and the Institute of Cost and 
Works Accountants, entitled ‘‘ Measurement of Productivity— 
Applications and Limitations,” deals with this subject of measuring 
machine tool utilisation. The contents of this booklet are the result 
of a good deal of investigation into factories where a high value of 
machine utilisation is already in existence. 


MACHINE 
UTILISATION 
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It is considered that this booklet could give guidance to produc- 
tion management in checking on the machine utilisation within 
their own organisation and is, in fact, recommended as a procedure 
to be adopted before placing orders for additional plant. 


NEWS OF MEMBERS 


Mr. J. Birchall, Associate Member, is now engaged as Processor at 
John Inglis, Co., Toronto. 

Mr. M. C. Edsall, Member, Production Manager, Components 
Division, Plessey Co., Ilford, has relinquished his post to take up an 
appointment as Works Manager to the A. R. Harris Company, 
Christchurch, N.Z. 

Mr. A. C. Foskew, Associate Member, has been appointed 
Production Manager at White’s Marine Engineering Co. Ltd., 
Hebburn-on-Tyne. 

Mr. A. E. Hamilton, Associate Member, of the Metal Box Com- 
pany, has been appointed Assistant Manager (Manufacturing) of 
the Neath Branch of that Company. 

Mr. E. H. Holder, Associate Member, has been transferred from 
H.Q., Ministry of Supply, London, to R:A.E., Farnborough, in the 
capacity of Production Advisor, Guided Weapons Projects Division. 

Mr. B. Jenkins, Associate Member, is now Chief Planning 
Engineer at Rolls-Royce Ltd., East Kilbride Factory. 

Mr. H. T. Jones, Associate Member, is now Works Manager with 
Simmonds Aerocessories Ltd., Treforest. 

Mr. W. H. Moore, Associate Member, is now employed as Works 
Manager at Ideal Casements (Reading) Ltd. 

Mr. A. F. Noutch, Associate Member, has been appointed 
Manager of H. Beaney (Senior) Ltd., Auckland, N.Z. 

Mr. V. G. Parry, Associate Member, has taken an appointment 
as Chief Metrologist with the Brockworth Engineering Company, 
Gloucester. 

Mr. H. Bamford Preston, Associate Member, has resigned his 
appointment as Works Manager of R. M. Electric Ltd., Gateshead, 
and accepted the position of Production Adviser to the Unilever 
Group. 

Mr. H. L. Puri, B.Sc., Associate Member, is now Assistant 
Superintendent Development, at the Technical Development 
Estate Vehicles, Ahmednagar, Deccan, India. 


Mr. J. B. Samson, Member, has been appointed a Director of 


Ransome & Marles Bearing Co. Ltd., Newark. 


Mr. R. A. Sealy, Associate Member, is a Senior Methods 
Engineer with Folland Aircraft Ltd., Hamble, Southampton. 
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Mr. V. J. Vaughan, Associate Member, has been appointed to the 
Board of Stanley & Keeble Ltd., Nottingham. 


Mr. A. Broady, Graduate, is now Assistant to the Chief Planning 
Engineer at Chrysler Motors Ltd., Kew, Surrey. 


Mr. D. J. Foster, Graduate, is employed as a Time Study 
Engineer with F. Perkins (Diesel Engines) Ltd., Peterborough. 


Mr. E. W. Goody, Graduate, is now a Junior Consulting Engineer 
with Power Jets (Research & Development) Ltd., Farnborough. 


Mr. J. D. Hopkins, Graduate, has taken up the post of Assistant 
Lecturer in Automobile Engineering at the Nottingham & District 
Technical College, Nottingham. 


Members will be interested to learn that Mr. 
E. H. Y. Burden, Member, and Hon. Secretary of 
the Bombay Section, will be visiting the U.K. on 
leave during the summer. He is due to arrive here this month, 
and hopes to be able to attend the Section Honorary Secretaries 
Conference in Birmingham on 2ist May. 

Mr. Burden, who is a Director of Machine Tools (India) Ltd., 
has taken a major part in the establishment of both the Bombay and 
Calcutta Sections. 


VISITOR FROM 
ABROAD 


The following Standards have recently been issued, 
and may be obtained, post free, at the prices stated 
from the British Standards Institution, 24-28, 
Victoria Street, Westminster, London, S.W.1:— 
B.S. 46—Part 3: 1951 Solid and Split Taper Pins. (2/6). 
B.S. 394: 1951 Short Link Wrought Iron Chain (excluding 
pitched or calibrated chain). (2/-). 
B.S. 467: 1952 Colouring and Marking Wooden Pattern 
Equipment for Foundries. (2/-). 
B.S. 467C : 1952 Chart for Colouring and Marking of Wooden 
Pattern Equipment for Foundries. (1/-). 


BRITISH 
STANDARDS 


HAZLETON MEMORIAL LIBRARY 
It would be helpful if, in addition to the title, the author’s name 
and the classification number could be quoted when borrowing books. 
ABSTRACTS 
621.9 MACHINE TOOLS: MACHINING 


“The Action of Cutting Tools ” by A. J. Chisholm, J. M. Lickley, and 
J. P. Brown. Lond., Machinery Pub. Co. 1951. 88 pages. Illustrated. 
Diagrams. 3s. 6d. (Machinery’s Yellow Back Series No. 31.) 

This small book contains a summary of existing information on some 
aspects of metal cutting, as well as results of original work carried out in the 

Authors’ firm, Metropolitan Vickers Electrical Co. Ltd. The fundamentals 
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of chip formation and its influence on the surface finish produced are 
dealt with first. Cutting forces and the effect of several variables on these 
forces, and a mention of cutting tool life, chatter and vibration follow. The 
next chapter contains a brief analysis of various cutting tools used in practice, 
with comments on tool angles. The final two chapters deal with the econom- 
ical implications of cutting variables. This important subject is treated 
theoretically as well as practically, in that a detailed description is given of a 
comprehensive investigation into milling carried out by the Authors. 
Production Aids” Machinery Pub. Co., London. 1951. 
64 pages. Illustrated. Diagrams. (Machinery’s Yellow Back Series 
No. 2A.) 
Contains 60 pages divided into 4 chapters and index, line drawings and 
some photographs. Gives details of cam operated valves, air operated 
vices, jig layouts, press tools, indenting tools, capstan and turret lathe chuck 
attachments, and portable pneumatic assembly line equipment. 
A useful introduction to the expanding sphere of equipment operating 
on the 8o to 100 lb.in.2 industrial air lines. 


658.5, PRODUCTION PLANNING AND CONTROL 
Production 


Control” by F. G. Moore. McGraw-Hill, N.Y. 1951. 
455 pages. Illustrated. Charts. £2 7s. od. 
This book is primarily written for the lecturer on this subject and 
emphasises “what is done and why.” Chapters on sales forecasting, 
estimating, ordering of materials, orders to shop and flow control are followed 
by methods for dealing with the paper work involved, lines of communications 
and relationships between departments. Seventy case studies based on 
problems encountered in American factories illustrate the subjects covered. 
INVENTIONS: PATENTS: TRADEMARKS 
“Introduction to the Patenting of Inventions” by Cecil Hollins. 
Benn, London. 1951. 99 pages. 4s. 6d. 
This book should prove of use to all engaged in patent work, particularly 
the engineer submitting a patent application for the first time. It is set out 
in a tidy manner with an index making simple reference to various points. 
Of particular interest are the appendices dealing with the Periods of Grace 
in the various countries of the world. 
In addition to procedures relating to application for patents there is a 
chapter relating to the work of the Patent Agent, and the engineer will find 
the manner in which the various points are outlined of particular use for 


quick reference without having to delve through a considerable amount of 


legal jargon. 


331.215 JOB EVALUATION 
“ Job 


Grading” Office Management Association, London. 1952. 46 pages. 
10s. 6d. 


In 1952, the O.M.A. published the results of what was, at that time, a 
most important piece of research, namely, a Clerical Job Grading Scheme. 
This booklet is the first step made since that date to carry the previous 
research a stage further. 

The Report covers such aspects as the need for the grading of clerical 
work, the method of grading and merit rating, the means of assessing how well 
a clerk does his job. This booklet should be of special interest to those 
persons who have not yet introduced a job grading scheme with allied salary 
scales in their own offices, as there is an appendix which gives some practical 
hints on how this can be done. 


GEARS: GEARING 
Compound Change Gear and Indexing Problems ” by H. W. Hardy. 
Machinery Pub. Co., London. 1951. 76 pages. (Machinery’s Yellow 
Back Series No. 27.) 
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t ge 76 closely printed pages divided into 3 chapters and includes 
an index. 

The author deals in Chapter I with change gear ratios for lathes, illus- 
trates the Slide Rule and the Continued Fraction methods, also the Slight 
Modification on Original Ratio and Reciprocal Technique, all by fully 
worked examples; also in the opening chapter is data on Hob-Relieving. 

A similar detailed analysis is made in Chapter II of Gear Ratios for 
Milling Machines; Chapter III is devoted to some clear work of Generation 
and Hobbing with and without differential. 


OTHER ADDITIONS 


331.124 FOREMANSHIP, SUPERVISION : 
Mills, Sir Percy H. “The Foreman and Productivity.” Birmingham, 
Inst. Industrial Supervisors. 1951. 10 pages. 
331-15 INDUSTRIAL RELATIONS 
Sharp, Ian G. “ Industrial Conciliation and Arbitration in Great 
Britain.” Lond., Allen G Unwin. 1950. 466 pages. 
331-152 CO-OPERATIVE ADMINISTRATION: JOINT CONSULTATION 
Industrial Welfare Society, London. “ Joint Consultation: A Sym- 
posium.” Lond., The Society. 1948. 75 pages. 
331-5 SPECIAL TYPES OF WORKERS 
Industrial Welfare Society, London. “ Employment of Elderly Workers: 
Report of a Survey on the Practice and Experience of 400 Member 
Firms of the Society.” Lond., The Society. 1951. 97 pages. Tables. 
Typescript. 
535-8 OPTICAL INSTRUMENTS 
Smith, Stam R. “Telescopes: The Basic Principles of Reflecting 
and Refracting Telescopes.” 1951. 6 pages. Typescript. Blueprints. 
607. RESEARCH 
Benton, W. E. “ Functions of a Research Department in a Small 
Firm.” Lond., B.I.M. 1951. 23 pages. (Production Management 
Series 3.) 
612.822 PERFORMANCE: ABILITY 
Mackworth, N. H. “ Researches on the Measurement of Human 
Performance.” Lond., H.M.S.O. 1950. 156 pages. Illustrated. Diagrams. 
(Medical Research Council Special Report Series No. 268.) 


614.8 PREVENTION OF ACCIDENTS: SAFETY MEASURES 

Great Britain—Ministry of Labour and National Service—Factory Dept. 
“First Aid Services for Factories.” (5th Rev. Ed.) Lond., 
H.M.S.O. 1951. 24 pages. Illustrated. Diagrams. (Welfare Pamphlet 
No. 4.) 

Great Britain—Ministry of Labour and National Service. “ Protective 
Clothing for Persons Employed in Factories.” (3rd Ed.) Lond., 
H.M.S.0. 1950. 20 pages. Illustrated. (Welfare Pamphlet No. 1.) 

Royal Society for the Prevention of Accidents, London. “ Eye Protection 
for Industrial Workers.” JLond., The Society. 1951. 28 pages. 
(Rospa Technical Pamphlet No. 2.) 


PAPERS RECEIVED 


1857: “* Mass Production of Furniture ” by N. Grey. 

1858: ‘‘ Payment by Results ” by A. J. Charnock. 

1859: “‘ Some Aspects of Materials Handling in Industry in the U.S.A.” by E. G. 
Taylor. 
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1865: ‘‘ Certain Aspects of Modern Mechanisation of Jobbing and Repetition 

Foundries ” by A. S. Beech. 

1866: ‘‘ Inspection Instruments ” by C. A. Coppack. 

1870: ‘* The Role of the Planning Engineer in the Motor Car Industry ” by J. K. C. 
Lawrence. 

1872: ‘“ Modern Electro-plating and Metal Finishing Processes” by H. Cann. 

1878: ‘* Watch and Clock Production ” by R. Lenoir. 


Members are asked to note that until further notice 
THE LIBRARY , ‘ : : 

the Library will not be open on Wednesday evenings 
or Saturday mornings, but will be open between 10 a.m. and 
5-30 p.m. from Monday to Friday each week. 


Members are reminded that binding cases for the 
Journal are obtainable from Head Office, price 
7/6 each post free. The cases, each of which will hold 12 issues of 
the Journal, are made of stiff board covered with imitation leather 
cloth, with gilt lettering on the spine. 


JOURNAL BINDERS 


RESEARCH PUBLICATIONS A number of copies of the following Research 
publications are still available to members, 
at the prices stated : 
Report on Surface Finish, by Dr. G. Schlesinger 15/6 


Machine Tool Research & Development 10/6 
Practical Drilling Tests 21/- 
Test Charts for Machine Tools, Parts 3 and 4 5/6 each 


These publications may be obtained from the Production 
Engineering Research Association, “‘Staveley Lodge’? Melton 
Mowbray, Leics. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid carry- 

ing heavy stocks, it has been decided that the Journal will cnly be 

issued to new Members from the date they join the Institution. 


important in order that the Journal may be despatched on 
——————<= time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 
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SECOND GRADUATE 
REPRESENTATIVES’ CONFERENCE 


The Second Graduate Representatives’ Conference took place on 
29th March, 1952, at The University, Birmingham. An important 
new feature of this Conference was the representation of areas 
where there are no separate Graduate Sections ; in addition to 
Sections’ representatives, individual delegates attended frdm the 
Eastern Counties, Lincoln, Stoke-on-Trent, Derby, Reading, 
Glasgow and Bombay. 

The Conference was fortunate to have as guests Mr. Harold 
Burke, Vice-Chairman of Council and Chairman of the Special 
Committee on Organisation, and Mr. W. F. S. Woodford, Institu- 
tion Secretary. Mr. Burke inspired delegates by his excellent 
address and survey of the policy and status of the Institution. 

The main theme of the Conference was the extension of Graduate 
participation. As at last year’s Conference, the aims were :— 

1. “To facilitate discussion between Graduate Sections’ 
Representatives on matters of common interest regarding 
Section Organisation and Institution Policy as it affects 
Junior Members.” 

2. ‘* To reach a consensus of opinion on these questions, but 
to leave any action entirely to the discretion of the individual 
Graduate Section Committees.” 


After the opening of the Conference by the Retiring 
Conference President, and a brief survey of the 
results of last year’s Conference, Mr. Alan Bradbury, 
Graduate, Chairman of the Birmingham Graduate Section, 
was installed as President of the 1952 Conference. 

The remainder of the Session was mainly devoted to questions 
of organisation, under which heading questions such as Production 
Panels (Coventry), Lecture and Works Visit Planning (Birming- 
ham), Area Organisation (Sheffield), Study Groups (Manchester), 
and Social Activities were discussed. 

The Encouragement of Graduate Papers (Birmingham), with 
special consideration given to guidance and incentives, was another 
important point on which a lively exchange of views took place. 


MORNING 
SESSION 


During the Afternoon Session the question of 
SESSION Institution Policy as affecting Graduates was dis- 
cussed, Mr. Burke’s survey, in which he outlined the 


-work- of: the Special Committee on Organisation and its main 


proposals, was followed by a discussion on Graduates’ Outlook on 
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J. Thompson; R. W. Wall (Western Graduate 


; M. D. L. John; M. Daniels; E. Horner; W. S. Hasler; R. Lambert; 


y); E. Springthorpe; 


(N.E. Graduate Chairman) 
ye; J. D. Evans. 


Front row (I. to r.): G. Shaw (Sheffield Graduate Secretar 


Chairman); G. D. Robinson 
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SECOND GRADUATE REPRESENTATIVES’ CONFERENCE 


Institution Policy (London). It was during this discussion, to which 
Mr. Woodford replied, that some of the practical difficulties 
encountered by Graduate Sections as a result of Council’s policy of 
‘* broadening the base ” were brought to light. 

Industry and Institution Activities (Wolverhampton), and 
questions relating to the election and. transfer of Graduates 
(London), were the two other items discussed during the afternoon. 

The Conference, which was convened by the Birmingham 
Graduate Section, may be regarded as an important step towards 
extended activities in Graduate Sections. The interchange of ideas 
on problems which, common to all Sections, had been dealt with 
in various ways by different Sections, may prove to be of consider- 
able value not only to the Graduate Sections, but also to the 
Graduates from other areas in which the formation of Graduate 
Sections may be contemplated in the future. 

The Halifax Section was elected to convene the Third Graduate 
Representatives’ Conference in 1953. The proceedings ended on a 
note of deep satisfaction with the work accomplished. 











HIGH SPEED PRESS WORK 


by J. A. GRAINGER, 
A.M.I.Mech.E., A.M.I.Prod.E., A.M.ILILA.* 


Presented to the London Section of the Institution, 6th December, 1951 


4 bes subject upon which I have been asked to speak is one that 
offers almost unlimited scope for investigation and development. 
At the same time it is one which, in its practical application, is full 
of traps and pitfalls for the unwary and the inexperienced. There 
are, incidentally, many pitfalls into which many people of fairly 
wide experience also find their way. 

In some respects I feel rather like Daniel entering the lions’ den, 
for many of you and your President, Mr. Kirchner, in particular, 
are, I know, experts in this particular class of work. There are 
some branches of high speed press work of which I have little or no 
experience and am therefore not qualified to speak, for instance, 
the use of the U.S. multi-slide machine. If, therefore, during the 
paper or the discussion following it there are points raised on which 
I am unable to give an answer, I trust that you will forgive me. 


When the subject of high speed press work 
is mentioned, it is usual for thoughts to 
turn towards small parts and the methods 
adopted for producing them in extremely large quantities. The 
methods mainly in the minds of many people are the use of such 
tools as comparatively small compound tools, multi-stage follow-on 
tools, progressive tools, etc., used in small to medium sized presses 
running at fairly high speeds. 

Whilst these thoughts are justified in most cases, 1 would venture 
to ask, ‘‘ Does high speed press work consist entirely of this ? ”’ 
The answer that I would have the temerity to give would be: 
** No, it does not.” 

No! To my mind high speed press work embraces a much 
wider field. When one considers the subject logically, I think it 
will be agreed that high speed production consists of producing 
any article with the minimum number of handlings, in the shortest 
time, and with the greatest possible saving. This then, leads to 
the conclusion that it is a matter of comparison. For instance, 
high speed production can be applied to medium and large extra 
deep drawn products just as much as to small intricate formed parts. 

If, for example, a certain product of reasonably large dimension 


DEFINING HIGH SPEED 
PRESS WORK 


* Master Mechanic, No. 2 Plant, A.C. Sphinx Spark Plug Co., Southampton. 
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HIGH SPEED PRESS WORK 


is produced on a batch basis, in a general press shop, and is passed 
from one operation to another at regular intervals by a series of 
labourers, then it will be produced in its final form at a rate of 
(let us say) 180 to 200 per hour. Now, if the method of progressing 
that same part through the press shop is revised so as to eliminate 
the inter-operational handling and improve the production rate 
until the hourly rate is, say, 400, then I think it is true to say that 
the product has entered the field of high speed production. 


INTER-OPERATIONAL The —? < inter-operational handling 
HANDLING is one that needs very serious and careful 

consideration when contemplating high rates 
of production, Allied to this question of handling is the problem 
of operator fatigue. Material which is arranged, or fed to the 
operator, in such a manner as to entail an excessive amount of 
stretching or bodily movement, with a consequent rapid onset of 
personal fatigue on the part of the operator, will restrict output to 
a very great extent. 

The answer, then, to this aspect of press work is to eliminate all 
unnecessary handling between operations, and also all wasted effort 
of movement on the part of the operator. Naturally, the methods 
adopted will vary with the type and size of product under con- 
sideration. 

In our own factory, these aspects of high speed press production 
are receiving very serious and careful consideration for the produc- 
tion of our range of automobile accessories. At our new branch 
factory at Southampton, no product is started on production until 
the best method is found to bring it into the field of high production. 
This applies to both assembly and manufacture, and as gg per cent. 
of the manufactured parts are pressings, we are attempting to put 
into practice those ideals which are the subject of this paper. 

Fig. 1 shows one of our press lines laid out for maximum produc- 
tion. It will be seen that inter-operational handling from one 
press operator to the next has been eliminated by the use of a 
conveyor belt and sweeps in conjunction with chutes, arranged to 
deliver the partially formed pressing to a convenient point at which 
it can be picked up, without unnecessary movement on the part of 
the operator concerned. Therefore, the operator’s time is entirely 
devoted to productive effort and, by adjusting the speed of the 
belt conveyor to synchronise with the press cycle time, all unneces- 
sary waiting and lost effort is eliminated. Again, with batch 
production methods, there is the need for shop labourers to transport 
the partially formed pressings from one machine to another, with 
inevitable delays in keeping each operator continuously supplied 
with parts from the preceding operation. A further advantage 
which is essential to high speed press production, is that continual 
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FIG. | 


flow is maintained without the risk of the job being by-passed at some 
point to insert another job on to one of the presses needed for its 
completion. 

It is quite obvious that the application of high speed production 
methods must be considered in relation to the types of product and 
the quantities which have to be made. Therefore all relevant 
information must be given to the tool designer, or planning engineer, 
in order that a false decision is not made as to the type of tool 
supplied. 

This point should need very little emphasis, yet I will give an 
example by referring to a hypothetical case of a simple blanking 
job, and for this purpose we will assume it to be a straightforward 
round piece that has to be produced. There are a number of ways 
in which this job could be approached, and not all of them are 
entirely dependent upon the tool designer. Let us, however, 
consider the tool design aspect first. As practically all people 
concerned with press work know, the easiest type of tool to make for 
producing a round blank, but at the same time the most un- 
economical from the point of view of scrap surround, is one that 
punches out a single piece, per stroke of the press, progressively 
along a strip of metal which is only wide enough to leave a narrow 
selvedge at each side. On the other hand, a more difficult and 
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which takes advantage of a~y 
further fact known to all press 
tool designers, viz. : that mul- 
tiple cutting with interlocking 
impressions is the most econ- 
omical in the use of strip 
material. Therefore, is it not 
logical that, unless information 
regarding quantities is given 
to the tool designer, he will 
design a tool to produce the 
part in the fastest time and 
with the least amount of waste 
metal in the surround? In 
other words, he will design a 
tool for high speed production 
which may be unnecessary and 
totally out of proportion, in 
cost, to the quantities of parts 
to be produced. 

This increase of production 


more expensive tool is one .,- 
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aids in handling as a means of 
transforming a normal produc- 
tion job into a high speed 
production one, it is not always 
necessary, or essential, to aban- 
don the orthodox method by 
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which the article is produced and embark upon multi-stage 


tooling. 


In fact, this may frequently result in trouble which 


could (or should) have been foreseen, and consequently no increase 
in production, which in turn may result in condemnation of multi- 
stage tooling as a whole. 
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Sometimes it is better still to carry out the work by the use of 
simple methods, and raise the job to the status of high speed press 
production by the use of efficient equipment on the subsequent 
operations. To give an instance of this from actual experience—a 
small brass valve seating for use in an automobile fuel pump was 
being made in two operations, i.e., blank and pierce on a roll feed 
press, and extrude and coin as a second operation. The blank and 
pierce was carried out on a single impression combination tool and 
the extrude and coin operation was also on a single stage tool using 
hand feeding methods. By this method of production the quantities 
were in the region of 4,000 per hour from the first operation and 
450 per hour from the second operation. 

Ultimately, production requirements increased to such an extent 
that the preceding rates of production were totally inadequate to 
keep the assembly lines running. A review of the methods was 
undertaken and at first it was thought possible that the part could 
be made satisfactorily in a multi-impression, multi-stage, follow-on 
tool, in a large Bliss High Production Press of variable speed and 
variable pressure rating. Investigations were carried out along 
these lines, during which it was proved that the proposed method 
would be unsatisfactory, owing to metal creep at the extruding and 
coining stage which caused the product to be eccentric to a greater 
extent than the allowable tolerances. 

It was therefore decided to continue to produce the part in two 
operations, but improve methods so as to meet production require- 
ments. The first operation of blanking and piercing presented few 
problems ; it was merely necessary to build a multi-impression 
tool ; in fact, a five-impression tool was ultimately designed and 
built. The second operation of extruding and coining was the 
one that had to be speeded up to the status of high speed production 
by other means in order to keep pace with demand. As the type 
of tool already in use was perfectly satisfactory, it appeared that 
handling might be the answer to this particular problem. 

Subsequently it became apparent that the use of a mechanical 
hand, fitted to the press and synchronised with the crankshaft, was 
the most promising avenue to explore. There were in this country, 
at the time, a limited number of these devices which were French- 
built and one of these was obtained and installed. The machine 
chosen for this installation was a Bliss 21B of 40 tons capacity and 
running at 110 strokes per minute. 

Extensive trials were made over a considerable period of time, 
but mistiming constantly took place. Eventually it was realised 
that there was an optimum speed at which the device would 
operate successfully on this particular job. This was found to be 
due to the fact that the hand had to drop the product, in its blanked 
state, over a pilot on the bottom tool, and the almost infinitesimal 
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time available during the reversal of direction was insufficient for 
the product to drop squarely. It was decided, therefore, to reduce 
the speed of the press to 80 strokes per minute. At this speed 
complete success was achieved. By fitting a magazine feed to the 
feed table from which the hand picked up the parts, and by running 





FIG. 3 


the press continuously, a production rate of 4,000 parts per hour 
was maintained. This device is illustrated in Fig. 3. 


All motions on the mechanical hand are adjustable through a 
fairly wide range, so that perfect timing may be arranged to suit 
different products. Two types of pick-up device are supplied, one 
being pneumatically operated and intended for use on non-ferrous 
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and non-magnetic materials, also with shapes that are of an awk- 
ward type. The other is a magnetic pick-up intended for use on 
flat shapes in ferrous or magnetic materials. These devices are 
made to function either by micro-switches or micro-air valves and 
finely adjustable cams. 


OTHER Following this line of thought—high speed 
HANDLING METHODS production on second (or subsequent) opera- 

tion work—one is led to think of other means, 
perhaps better known and established than the mechanical hand. 
Of these perhaps one of the best known is the dial feed press. It is 
probably well known to most press technicians that very high rates 
of production can be attained on this type of press. What is prob- 
ably not so well known, but is fairly obvious when considered 
seriously, is that it is useless trying to increase the output from any 
dial feed press simply by increasing the speed beyond a certain point. 
It must be realised that there is a limit at which the average human 
being can co-ordinate his or her movements with any mechanical 
moving device. To make the mechanical device work at a higher 
speed than this is to reduce output, not increase it, or merely have 
wasted time equal to the increase in speed. It has been found over 
a long period of time that an operator can keep the dial plate fed 
at every station when running at 45 strokes per minute, but to 
increase the speed to say 50 strokes per minute is to reduce output 
to approximately 30 pieces per minute. 

This loss of production is not due to any danger hazard for fixed, 
or fixed interlocking, guards are used in these machines. The 
lower output is simply due to the speed at which the dial moves 
during the feed stroke, this being greater than that at which the 
average operator’s mental and physical actions can be expected to 
respond. 


TYPES OF The foregoing is one of many press types designed for 
PRESSES high speed production. Others are: the single and 
double roll feed presses (perhaps the best known of all 
mechanical feed machines) ; transfer feed presses; hitch feed 
presses ; slide feed ; hopper feed, etc. 

Roll feed presses are used mainly for the operation of multi-stage 
follow-on tools. These presses have a very wide following and are 
made in a very great range of sizes, from small bench machines to 
large double-sided machines of perhaps 200 tons capacity or more. 
Here again the term “high speed production”’ is relative—in 
these cases to the size of the machine and the job. 

Modern roll-feed presses are very unlike those of a few years ago 
and the tendency appears to be that the variable speed high pro- 
duction press is rapidly gaining favour in mass production press 
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shops. Presses of the high production type fall mainly into two 
classes : (a) the double sided type with large bed area with either 
single or double cranks ; and (b) the four-column underdrive type— 
usually single crank only. 


Fig. 4 illustrates a press of the former type—a double-sided, 
double-crank press with a 4 inch stroke and a variable speed gear- 
box, giving speeds of 40-50-60—70-80—g0-100-120 strokes per 
minute. It has a tonnage range according to speed, from 70- 
110 tons. 


A press of the second type is shown in Fig. 5. It is 6f much 
smaller capacity than the first one, being only of 24 tons and 
intended for operating combination tools and follow-on tools for 
producing articles from fairly light gauge materials. Speeds are 
three only, and a number of refinements are incorporaied to improve 
performance and accuracy. 


Transfer feed presses are, however, becoming more and more 
popular as their advantages and capabilities are more widely 
recognised. Although the initial cost of this type of machine is 
somewhat higher than the double-roll feed, it has several advantages 
over the large roll feed press. The greatest of these is probably 
the fact that large multi-stage tools are dispensed with and a series 
of small tools are used instead. The advantages of this are obvious. 
Tool design and tool making are simplified, and tool maintenance 
costs are reduced. The greatest advantage of all, however, to the 
speaker’s mind, is the fact that in the case of a tool breakage 
production is not likely to be held up for extremely lengthy periods 
whilst repairs are effected. Tools being comparatively small and 
simple may be repaired fairly easily and quickly or, alternatively, 
duplicate spare tools may be held in stock ready to set in the press 
should breakage or failure occur. 


A press of this type is shown in Fig. 6, and as will be seen the 
machine is arranged to produce articles direct from coiled strip, 
being fitted with a cross roll feed at one end. The blanks produced 
at this stage are thereafter progressed from die to die by means of 
gripper fingers actuated by the transfer mechanism. 


Fig. 7 shows the tooling set-up on a similar type of press for the 
production of hub caps in a German motor-car works. On this 
particular machine, however, there is no cross roll feed. The 
blanks are previously produced on a high speed blanking press and 
are then placed in a stack at the feed end of the machine, from which 
they are passed to the first die by means of a slide feed arrangement. 
Gripper fingers and the transfer mechanism then complete the 
progression through the dies. 
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FIG. 6 


ULTRA-HIGH Special high speed, and what are termed u ltra 
SPEED PRESSES high speed, presses are now being manufactured 
which operate at speeds up to 1,000 strokes per 
minute. These machines may truly be called high speed presses 
in every sense of the term. They have very great possibilities, but 
also have their limitations and drawbacks. With machines of this 
description, running at such extremely high speeds, production 
becomes a matter of economics. Obviously quantities of parts to 
be produced must total many hundreds of thousands, if not millions, 
in order to justify the expenditure required for such a machine. 
With a press of this type the production of burr-free blanks does not 
present the same problems as on slow running machines. The 
speed at which the punch penetrates the stock is sufficient to 
produce a clean cut even with what may be considered excessive 
die clearance. 
The machine in its present state has limitations, inasmuch as it 
is not suitable for follow-on die work incorporating deep forming or 
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drawing of any description. Only extremely shallow forms may be 
produced (for instance, ribbing or slight depressions) and therefore 
the variety of work that may be allocated to this type of machine is 
restricted. These machines are designed with a feed mechanism 
similar to both the gripper and hitch feed. The slide carrying the 
tool travels in a horizontal path for part of the press cycle, and this 
travel is made to operate in co-ordination with the feed slide. 
Therefore, whilst the tool is carrying out its operation (and at the 
same time travelling along a horizontal course), the grippers on the 
feed slide are moving in the opposite direction (also on a horizontal 
course), a distance equal to the feed required. 

When at the limit of the travel, the grippers hold the stock tightly 
whilst the tool moves backwards and the gripper slide traverses the 
strip material across the die face. Thus, when the tools close again 
the strip is gripped by them and the cycle is repeated. From this 
brief description of the operation of the feed mechanism, it will be 
seen that until some further advance is made in the design to 
incorporate a vertical movement to the feeding mechanism, the 
use will be restricted to the plain type of work previously indicated, 
as there is no means of raising the strip material to allow for the 
ejection of the product from over a drawing pummel as is required 
for work incorporating any drawing or deep forming operations. 


OT 
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FIG, 8 


Samples of work produced on one of these machines are shown 
in Fig. 8. 


NECESSITY OF It sometimes happens'‘that the very nature of the 
HIGH SPEED job to be produced is such that it cannot be pro- 
duced by any other method than the employment 
TOOLING Sages Ke . ga pr 
of tooling, which falls into the category of high 
speed (or high production) tooling. 

A product of this nature is one that came up for production in 
our own factory some time ago. This was a small bearing cup for 
use in one of our range of automobile instruments. The size of 
this part was only .128 inch in diameter by + of an inch deep, 
with a hole .o40 inch diameter pierced in the bottom. Material 
was .010 inch by # inch phosphor bronze strip. 

Obviously, a part of such minute dimensions could be produced 
economically by no other method than the use of a combination 
blank, draw and pierce tool. This tool was laid out for use in a 
press of 6 tons capacity, fitted with double roll feed mechanism 
and running at a speed of 120 strokes per minute. Naturally, on 
a small light job of this nature a further problem presents itself if 
full advantage is to be taken of the type of tool and press employed. 
This problem, however, is one that must be delegated to the tool- 
setters and supervision on the press shop floor itself. It is the prob- 
lem of collecting the pieces together, or should we rather say the 
prevention of their being scattered over the shop floor by the air 
blast employed to remove them from the region of the tool after 
being formed. 


Doubtless there are products of a similar nature that will come to 
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one’s mind and provide further evidence to support this statement, 
that often the nature of the product unwittingly dictates that it 
must be produced by no other method than high speed production. 


FOLLOW-ON Follow-on tools are perhaps the most widely used 
TOOLS for high speed production on fast running presses of 
se 29 

the type usually termed “‘ high production.” These 
tools can vary from only two or three stage tools to tools which have 
as many. as fourteen or more stages. Naturally the problems 
encountered in their design, manufacture, and operations vary in 
intensity and nature with each product to be made on them. 
The problems, however, are not in relation or proportion to the 
number of stages in the tool. For instance, a tool of few stages 
designed to produce a piece of fairly intricate nature may present 
problems of a very serious kind, by virtue of the fact that the designer 
attempts to carry out too much work on the metal at each stage of 
the tool. This is of course tantamount to saying that the problems 
are of the designer’s own making. This is true, but the matter 
does not rest there. When the designer has overcome his own 
difficulties, and has completed the tool design, there still remains 
the fact that the tool may carry with it a legacy of trouble on to 
the press shop floor. If, and when this happens, it is quite possible, 
indeed, highly probable, that this legacy of trouble will continue 
right through the life of the tool. 

On the other hand, a tool with a large number of operating 
stages will allow of easy flow of the metal, and fairly trouble-free 
running, by carrying out only a small amount of manipulation or 
formation at each stage. To increase the number of stages in a 
tool is often to reduce the problems associated with design, the 
difficulties to be met in its manufacture and try-out, and to provide 
a tool of robust construction free from weak section die steels and 
liability to fail under operation conditions. This, in turn, means 
that increased production will result, as there will be a greater 
freedom from down time whilst waiting repair and maintenance. 

After all, what does an extra stage or two matter in a tool of this 
nature? Once the strip of material has been progressed through 
every station of the tool, a piece is produced at each stroke of the 
press. Therefore, two or three strokes extra at the beginning of a 
coil is of little consequence when compared with the advantages to 
be gained from the provision of a tool that will run efficiently when 
once set in the press. 

This method of follow-on tooling is the natural development from 
simple blank and pierce types of tool, and is the outcome of the 
desire to eliminate as many operations (and _interoperational 
handlings) as possible—a point made at the commencement of this 


paper. 
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“< CUT-AND-CARRY” _L Hese same remarks apply equally to the type of 
TOOLS tool known as the “ cut-and-carry” tool. This 
is in every respect similar to the follow-on type 
of tool, but is distinguished from it by virtue of the fact that the 
product is left attached to the next one in the strip by a small 
connecting tag and is not carried in a surround and selvedge. It 
will, therefore, be seen that the two methods of attachment are 
opposite to one another. 

In all cases it should be the aim of the tool designer to provide a 
tool that will allow free and uninterrupted passage of the material 
stock over the die face. It should also be the aim to make the feed- 
ing of a new strip, or coil, of material to the tool an easy and quick 
task for the press operator. To provide a tool that is intended to 
be a high production piece of equipment, and then cause a waste 
of time Ly difficulties in stock feeding, is partially to counteract the 
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advantages of this type of tool. Instances of parts that are produced 
by high production methods may be quoted from our own range of 
automobile accessories. Spark plug engine gaskets, internal top 
and bottom seating gaskets used in spark plug assemblies, component 
parts for petrol gauge dashboard units, parts used in the construction 
of thermostats and speedometers, etc. 

Most, if not all, of these components are of close tolerances and 
demand first-class tools, both in design and manufacture, to 
produce them, so that trouble-free assemblies and assembling are 
the result. 

A tool for the production of spark plug engine gaskets is shown 
in Fig. 9. 

The gasket produced on this tool is of hollow section, and is made 
from 99.9 per cent. pure electrolytic copper, .025 inch thick. Many 
hundreds of thousands, even millions, of these gaskets have been 
produced for supply to motor car users for fitting under the spark 
plugs when they are screwed into the cylinder. head. 

As will be seen from the sectional drawing of the tool, Fig. 10, 
the gasket is produced in nine stages, of which two are idle or 
piloting stages. The full sequence is as follows :— 

(1) Part shear circu- 
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piloting on bore. 
As there is rather severe stretching of the metal at the curling 
stage, it is imperative that the tools are kept in first-class condition, 
are accurately aligned, and made to close limits. Any trace of mis- 
alignment of the tools resulting in a burr on the blank, or on the 
piercing, will invite serious trouble and probable failure in operation. 
Variations in material quality, too, will cause troubles in pro- 
duction. These troubles were very much in evidence during the 
war years when the requisite quality of oxygen-free electrolytic 
copper was in very short supply. 
On this job, as in any other, a point worthy of note is that when 
the tool is being serviced in the toolroom, particular attention must 
be paid to the maintaining of forms and radii on the pierce and 
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plunge dies, the part curl and finish curl punches, and the draw 
pummel. This latter is of extreme importance, for it can mean all 
the difference between success and failure in the press. This point 
may seem to be too obvious to warrant instancing, yet it is never- 
theless surprising how seldom some toolmakers pay attention to 
these points once a tool has been used and then comes back for 
overhaul or reconditioning. 


COMBINATION Top and bottom internal seating gaskets for assembly 
METHODS into spark plugs, as distinct from the engine seating 

gasket just discussed, are produced by the coimbina- 
tion method of tooling, using multiple impression tools. It is 
standard practice in our Works to use a triple impression tool in a 
variable speed high production press. By this means some really 
high rates of production are obtained. For instance, on a gasket 
of approximately 4 inch bore by }# inch outside diameter, from 
copper strip .050 inch thick, a triple impression combination tool 
is used in a press of 24 tons capacity running at 240 strokes per 
minute. Thus 720 gaskets per minute are produced. Therefore, 
after making the usual allowances for feeding fresh coils of copper 
to the press, and for human personal needs, a production rate per 
8-hour day is approximately 300,000 gaskets. 

Not only modern tooling but modern machines, too, are receiving 
very careful thought and intensive investigation during development 
in order to reduce all lost time from production ; for instance, 
toolsetting can be a great factor in lost production time. This 
aspect of the problem is, therefore, one which needs, and is receiving, 
careful consideration. Some makes of continental presses which 
were on view at the recent Paris International Machine Tool 
Exhibition had been designed with two objects in view, viz. : 
maximum production when running, and minimum time required 
for tool-setting. One variable speed horizontal high production 
press had carried this latter to a very advanced stage. It was 
designed in such a manner that, for tool changing, the twin ball 
screws were swung out of their seatings and the slide of the press 
lifted out of the machine on to a bench. The tool was mounted on 
the ram, or slide, face and securely bolted in position. The ram was 
then replaced in the machine, the ball screws dropped back into 
their seatings and the bolster of the tool securely clamped to the 
bed of the machine. The only thing then remaining to be done 
was to set for depth or pressure. Apart from the advance in design, 
with its consequent saving in tool-setting time, the machine was 
fitted with a variable speed gear to give the best possible speed for 
the job to be produced. It was claimed that production rates of up 
to 500,000 parts per 8-hour day were being obtained. 

A reduction in the number of operations required to produce any 
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article, without, of course, sacrificing any of its functional efficiency 
or accuracy, is a further means of transferring a product to the list 
of high speed production jobs. To eliminate even one operation 
only may start the movement in the right direction, but to eliminate 
two, three or even more operations may make the transfer (or 
transformation) complete. 

In the course of such a transformation from one sphere of pro- 
duction to another, it may also happen that other advantages 
appear asa natural result, such as, for instance, greater strength 
and more consistent accuracy to closer limits. One particular 
product, as originally designed and tooled up, required quite a long 
sequence for the production, as follows :— 

(1) Cut and square the blank on guillotines—as this required 
two cuts on each of two machines, we can call this two 
operations ; 

(2) Draw two formed areas on a cushion equipped press—one 
operation ; 

(3) Shear to size ; again two cuts on each of two guillotines 
(one fitted with special formed blades and inserts) again— 
two operations ; 

(4) Notch corners on bench power press ( four strokes)—one 
operation ; 

(5) ‘*U” raise on cushion equipment press—one operation ; 

(6) Pierce and plunge—one operation. 

This, it will be seen, gives a total of eight operations when 
counting the four strokes for notching the corners as one operation 
only. 

Difficulties, however, were encountered in the form of stress 
cracking taking place in use, after final assembly. 

A review of the method of manufacture led to the conclusion that 
a better way of producing the part could be found. A slight 
modification in the shape of the product was requested. This was 
granted as it in no way altered or detracted from the functional 
efficiency .of the product, but resulted in a better finished appear- 
ance. The change in form having been granted, it was now 
possible to proceed with tooling for the new method. This was in 
the following sequence :— 

(1) Blank—one operation ; 

(2) Bend, raise, draw, pierce, and plunge—one operation ; 

a total of two operations only, or a saving of six operations. The 
blanking tools, of course, need no description as they are of the 
orthodox type with fixed strippers. The second operation tool, 
however, may be of interest and is shown in Fig. 11. It consists of 
a shaped and formed blank holder for attachment in the usual 
manner to the blankholder slide of a size 4} toggle drawing press 
fitted with a Worson die cushion and control gear. The die is 
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FIG. 11 


divided through the middle along its length, and the top half 
supported on powerful springs to act also as an ejector. Passing 
up through the centre of this die is a piercing and extruding die, 
the lower portion of which passes down to the cushion pad. The 
drawing punch is hollow, so that the extrusion can be made up- 
wards into it after being pierced by the punch mounted accurately 
and concentrically in the middle. 

The action of the tool is as follows : The blank having been laid 
across the die and located in the swinging locators, the press stroke 
is initiated, then, on the descent of the blankholder slide the part 
is formed into a ‘‘ U”’ shape, and a partial form is made in the 
centre. The punch attached to the drawing slide then finishes 
drawing the centre portion to shape. When the draw punch is 
almost at bottom dead centre, the cams on the central gear act to 
admit air to the cushion which rises rapidly and with a very con- 
siderable force. In its travel it forces up the hollow pierce and 
extrude die against the draw punch. On impact, a slug is pierced 
out, and further travel extrudes the centre up inside the drawing 
punch. The slug falls away through the hollow die and a specially 
designed top pad. The product is then left, on the completion of 
the press stroke, to be picked off the die by hand. 

In conclusion, I would say that this paper is not a survey of high 
speed press work on orthodox lines, that is to say, descriptions of 
intricate multi-stage or compound tooling for use in extremely fast 
running machines. It is, I am afraid, a very unorthodox approach 
to the subject, but it is one I think which is a positive approach 
and I trust that it will meet with your approval. 
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A medal is awarded annually for the best 
paper presented to a Section by a Graduate 
of the Institutior.. 


institution Medals 


Silver medals are awarded each year for the 
best paper presented to a Section during the 
year by (a) a member, and (b) a non-member. 


Schofield Travel Scholarships 


The Scholarships provide for two Graduates 
each year to spend six months on industrial 
study visits in selected overseas countries. 
Details and conditions of the Award are pub- 
lished each year in the Institution’s Journai. 
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The ‘“‘Hydrofeed’’ range includes 
Straight and Angular cutting models, 
**Automatics’’, and special Billet 
cutting machines. 


Patent Interlocking Vices can grip 
several bars and awkward sections. 


Patent Hydraulic Circuit specially 
designed for sawing. 


Capacities up to 133” diameter or 
24” x10” RSJ. 









SAW SHARPENING 
MACHINE 


Capacity 11” to 48” blades. 


‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 


S. RUSSELL & SONS LTD* LEICESTER 
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MECHANICAL 
HANDLING 


Specialists in the 

design, manufacture 

and installation of 

goods handling 

schemes for all i 

. * se SEE OUR EXHIBIT 
industries. 


CONVEYORS, ELEVATORS, 
TELPHERS, RUNWAYS ELECTRIC 
HOIST BLOCKS, OVERHEAD 
TRAVELLING CRANES. 


PATE RSON HUGHE(C 


ENGINEFRING COMPANY LIMITED k 


Bedford House, Bedford Street, Strand, Lon 


W C.2. Tel: Temple 8ar 72746 Wyndford Wo 
Lochburn Road, Maryill, Glasgow, N.W. 
Maryhill 2172/4 39 Horse Fair. Birming 
Tel: Midland 3435. 


f 
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NORTON ABRASIVES _§ 


ete 


i > ue ius Calas alla aes ee ee ee | 


NORTON GRINDING WHEELS 


obtainable from 
NORTON GRINDING WHEEL CO. LTD. a ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 


ASSOCIATED OMPANIES 
Cc NTR 


T Cc 
IN SIX Ou 'ES 














Sole British Agents 


[SYKES | 
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BIERVATZ HI 


FULLY ELECTRIC - HORIZONTAL 


PRODUCTION MILLER 


Table Dimensions 
44” x 114” to 703” x 163” 
Longitudinal Traverses 
273” to 44” 
Cross Traverses 9%}" to 143” 
Vertical Traverses 16?” to 173” 
Spindle Speeds - - 18 
Spindle Speed Range 
30 - 1,500 r.p.m. 
Quickly detachable Feed Box 


TERMINAL HOUSE - VICTORIA - LONDON - 


SLOANE 2272 (3 lines) 


* VERTICAL & UNIVERSAL 


S.W.} 


vachine Loot company limited 









a $e 


co 


°¢ 








HOLD 
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| “Oh! Why are we waiting... .? 





99 

















HOLD-UPS like these hold down your profits and send up your costs. There’s no primrose path to prosperity, 
but wise use of modern handling aids certainly smooths the way. 

















NO WAITING NOW! Look what happens when the production flow is rationalised. Everybody benefits— 
workers, managers, shareholders, consumers. Find out what the My-Te- Min can do for you ! 


ou might have a shock ifyouworkedout {| Overhead Runways, Travelling Cranes, 
how much of every £1 you pay in wages | Floor Conveyers. Look into this; there is 
» goes into unproductive lifting and shifting. | no obligation except ours—to help you 
Many a modern materials handling system speed output and-lower costs. 
has paid for itself in a _ single year’s 
savings. You know what modern hand- 
ling methods can do, but perhaps feel your 
problem is ‘ different.” You will find in 
KING booklets details of made-to-measure 
installations ranging from a single electric 
pulley block to comprehensive layouts of 


9 





MAKERS OF ELECTRIC PULLEY BLOCKS 





| | CRANES & CONVEYORS New ideas in conveyor technique make big news in Austin’s 
WRITE FOR ILLUSTRATED BOOKLETS new assembly plant—a major KING installation 














| GEO. W. KING LTD., 502, WORKS, HITCHIN, HERTS. AND AT STEVENAGE. TEL: HITCHIN 960. 
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Where the going is TOUGH! 





An L.D.C., totally enclosed * Corcooied,’ slipring motor, 350 B.H.P. 
982 r.p.m., driving a coal crusher. 500 volts, 3-phase, 50 cycles. 


you'll find a ‘Lancashire Dynamo’ motor 


The design of the ‘Lancashire Dynamo’ Corcooled motor ensures 
that the surrounding atmosphere does not come into contact with the 
windings. Method of cooling is so efficient that Colcooled motors 
are, for equivalent outputs, only slightly larger than screen protected 
machines. Exceptionally robust mechanically, ‘Lancashire Dynamo’ 
Corcooled motors are imprevious to coal, coke and other dust. 
Hundreds of Corcooled motors are being used in gas works, 
power stations, coal mines, chemical works and cotten mills. 


a 
LANCASHIRETRYPTO 
iJ 





THE SYMBOL OF POWER IN INDUSTRY FOR OVER 50 YEARS 


LANCASHIRE DYNAMO anp CRYPTO cure.) LTD. 


Trafford Park, Manchester, 17. 





Acton Lane, Willesden, London, N.W.1) ° 
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iNOW AVAILABLE TO YOU 
am PRECISION root | 


ROOM LATH 


Height of Centres S5iin.; 30in. be” 
44 tween Centres; | 1/64in. hollow 
spindle; 16 spindle speeds 45-2,200 
r.p.m.; (alternatively 24 speeds, 37- 
3,750 r.p.m.) quick-change box giving 
feed changes 0.0013in.—0.020in. per 




































rev. of spindle. 


TYPE A HAND LEVER 

MILLING MACHINE 
| | Working surface of table I6in. by 54 
S} in.; longl. traverse of table 6}in.; 
cross traverse 4in.; vert. adjustment 
of spindle 6iin., spindle No. 3 M.T.; 
12 speeds 178—4,750 r.p.m. 


i -siisdipaadiaiiaall 





A.|. Machine Tools combine 
superlative quality§ with \irre- 


TN proachable finish. 
* Built by N. V. Nederlandsche 
IN Machine-fabriek }** Artillerie- 
k Inrichtingen” of Zaandam, 


the Netherlands. 





Write for comprehensive data on these and 
other machines in the ‘“‘A.1’’ range, which 
include Production Lathes, High Speed 
Capstan Lathes, Universal Tool and Cutter 
Grinder—working size of table 353in. by 
5hin., High Speed Sensitive Drilling Machines 
in. capacity, High Speed Sensitive Tapping 
Machines jin. capacity in mild steel, Pre- 
cision 8in. High Speed Shaper. 


Available for early delivery. 
No import licence required. 


| 
| 


Write— 


ef BIRMINGHAM - MANCHESTER 

| ted MIDLAND 5593) Js J PC ne S ye (AROWICK 4035) 

| EDINBURGH TOOL S )RT BRIGHTON. SUSSE BRISTOL 
EDINBURGH 24643) f OME 1) ORT 3 DOVER STREET Lo ) v (BRISTOL 26759" 









—or Phone... 





INCREASE PRODUCTION — CUT COSTS 
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ZING ALLOY 


The simple brass bulb horn was essen- 
tial to early motorists, who gave it a 
proud position on their machines; and 
Africans valued them so much that 
they hoarded them instead of money! 
But ideas changed, and modern horns 
are so complex that they are only 
economical when they are zinc alloy 
die cast. 

The windtone horn shown above is 
one of a pair that sound in harmony. 
Each is a good example of an intricate 
geometrical pattern which has been 
faithfully reproduced by die casting. 
The two parts of each horn are held 
tightly together by integral rivets on 
one engaging with cored holes on the 
other. 











DIE CASTING 









makes all 
the difference! 


Some facts about zinc alloy die casting 
Speed of production is an outstanding feature 
of the die casting process — the shortest 
distance between raw material and finished 
product. Zinc alloys are the most widely used 
of all metals or die casting because they yield 
castings with the following qualities : 
ACCURACY: Castings can be made rractically 
to finished dimensions and need little or no 
machining. 

STRENGTH: Good mechanical properties for 
stressed components. 

STABILITY: Close tolerances are maintained 
throughout the life of the casting. 

British Standard 1004 

It is essential that alloys conforming to 
B.S.1004 should be specified for all applications. 


The Association welcomes enquiries about the use 
of zinc alloy die castings. Publications and a list 
of Members are available on request. 


DIE CASTERS ASSOCIATION 


ZADBA ZING ALLOY ' 
LINCOLN HOUSE, TURL ST., OXFORD 





Photograph reproduced by courtesy of Joseph Lucas i 

























~~" 








Paco & WADE LTD., HIGH WYCOMBE, ENGLAND. 
elephone: High Wycombe 1630 8 lines). Telegrams: “Broom”, High Wycombe. 
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“BROOMWADE 


Pneumatic Equipment 





Write now for full details 






5S. 
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NEWALL “LA”? GRINDER CAPACITY 16" x 60° 





. These 2 machines make a complete 
production line for finished crankshaft production. 





The LA Grinder is available in sizes 10’ x 16°’, 24”, 36°, 48’, 
60", 72’, 84”. 





We will be pleased to send full data on these and any other 
machines in the Newall range. 





This Grinder, together with the LA Pin Grinder is being used 
ae extensively in the automobile industry today for the rapid 
production of crankshafts 


NEWALL GROUP SALES LTD. 





AL} 











nplete 


> 48", 


other 
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HERBERT ale 
WATTS 


MICROMETER WATER LEVEL 

















or checking the relative levels 

of widely spaced surfaces by 
comparing the heights of two con- 
nected -columns of water placed 
on those surfaces; accuracy to 
0.0005 in. is easily obtained. 


Complete equipment com- 
prises a micrometer dipper, two 
graduated jars and 20ft. of connect- 
ing hose. 


Can be used under conditions 
impossible for other methods of 
levelling or aligning. 


Full information on request from our 


MEASURING ROOM, HEAD WORKS. 
Phone: 88781 (Ext. 139.) 


SOLE AGENTS: 


ALFRED HERBERT LTD - COVENTRY 
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AIR COMPRESSORS 











We have standard types for all capacities 
and pressures and can supply the most 


efficient and reliable machine for any duty. : 





REAVELL & CO. LTD. - IPSWIC 


‘Telegrams: “Reavell, Ipswich.” Telephone Nos. 2124-5 
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8 ge ET een 


BARBER - COLMAN 


combination 
sharpening 
machine 


For controlled sharpening 
of hobs milling cutters 
and reamers 


BARBER & COLMAN LTD 
MARSLAND RD. BROOKLANDS, MANCHESTER 
Telephone: ... Sale 2277 (3 lines) 
Telegrams: ... ... “Barcol”, Sale. 
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GROUND THREAD 


Ficha ad Lloyd Limited 


STEELH 


Velephone Aston Cross 300! (12 umes) elegrams Cogs. Birmingham 


i 
| 
p 
OUSE WORKS - OLIVER STREET - BIRMINGHAM Yd 
LONDON AREA: A. J. Percy, 25, Hamilton Road, Ilford, Essex. 7 


NORTH OF ENGLAND: A, V. Gree2, 50/51, Britannia House, Wellington Street, Leeds) 


A 
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ssued by Thos, Firth & John Brown Ltd., Sheffield.) 
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**Newallastic’’ boltsand studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistent to fatigue 
than bolts or studs made by the usual method. 





POSSILPARK GLASGOW-N 
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THE WAY TO BIGGER OUTPUT 


Britain's 31rd 


MECHANICAL 
HANDLING 


EXHIBITION & CONVENTION 





a 















OLYMPIA, LONDON JUNE 4- 14th 1952 


AAA 


display of handling plant ever assembled. Experts will explain and : 
demonstrate the very latest equipment for every class of industry— = 
equipment more advanced in design and efficiency than anything 
available hitherto. 

At the Convention, held simultaneously, mechanical handling’s 
vital part in modern production layouts will be discussed by 
recognised authorities. This exhibition is a “ must” for every 
progressive industrialist, engineer and production executive. 


Organised by * Mechanical Handling" the journal of industrial mechanization 
F 
= | Mechanical handling speeds production and cuts costs, smash- 
=| ing bottlenecks, increasing output per man- hour and feeding i 
= | key machines at non-stop pressure. 
ij = | Next June, at Olympia, you can inspect the most comprehensive 
= 





ANAL ATA 








|| Plan your visit well ahead—post this enquiry to-day 


To “ Mechanical Handling,” Dorset House, Stamford St, London, S.E.1. 
Please send the 1952 Exhibition brochure, free season ticket, Convention 











details, etc. 
NO W Name 
: FOR FULL / gh ES hess We See? SC 
ag ee Address ...... 
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Each cleaning problem studied individually 








Bra 


duction line. 





 spsgnie 


INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 


It is equally capable of 
cleaning small parts in Photographs by courtesy of ‘‘Machinery.” 




















r 





Sole Agents for Great Britain : ' 


GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, Wl) 


Designed and Manufactured by : 


BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4) 














JOURNAL OF THE 








OF PRODUCTION ENGINEERS XXXVI 














Tecalemit 


Automatic Lubrication” 








“807 less breakdowns 
since we installed 


TECALEMIr 


The Authority on lubrication 


ne a 





80% less breakdowns . . . yes, eighty per cent! It’s an 
engineering triumph made possible by the Tecalemit 
policy of developing specialised lubricating systems 
for individual machines. 

These Tecalemit systems—fully automatic, semi- 
automatic or manually operated — feed every bearing 
with the correct amount of oil or grease at the correct 
intervals of time, regularly . . . unfailingly. . . efficiently. 
Mind you, it’s taken 25 years experience with 
lubrication to achieve such perfection ! 

A Tecalemit Engineer will gladly call to discuss your 
particular lubricating problems with you. 
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Manchester Office : 
295, EUSTON ROAD STANHOPE ST. MANCHESTER OLD ROAD, 
LONDON, N.W.I BIRMINGHAM . 12 RHODES, MANCHESTER 
Tel: Euston 531! (3 lines) Tel: Calthorpe 138! (5 lines) Tel: MiDdleton 3654 (3 lines) 
Grams: Emancee, London Grams: Emancee, London Grams: Emanoee, Middleten, Manchester 





SM/MC, 489d 











ODI RADIALS 
for POWER, 
RIGIDITY, 

EASE of 
CONTROL 





For drilling pump body covers] and 
many other components the ODI 
radial, at Mather & Platt Ltd., Man- 
chester, has proved fast, versatile 
and easy to operate. 


Several thousands of these machines 
are now in use throughout the world, 
and they are still the standard by 
which other drilling machines are 
judged. 


WILLIAM ASQUITH LTD., HIGH ROAD WELL, HALIFAX, ENGLAND. 
LONDON OFFICE: HALIFAX HOUSE, STRAND, W.C.2. 


Sales and Service for British Isles DRUMMOND ASQUITH (SALES) LTD. /, King Edward House New St. B'ham 2, 
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— MACHINERY § 
BOOKS 4c ENGINEERS 


@ MACHINERY’S HANDBOOK 


Presents in one complete volume all the essential data for the entire field of 
shop practice and machine tool design. Nearly 2,000 pages packed with the [| 
most up-to-date and complete collection of formule, standards and practical 
information. A necessity whatever your position in the engineering } 
profession. i 
Price 66/6d. Cash and C.O.D. Instalments 73/- payable 13/- in 10 days, | 
12/- monthly. Overseas, cash with order plus 1/5d. postage. 


@ MACHINERY’S GEAR DESIGN HANDBOOK 
(2nd. Revised Edition) 


This book; the result of many years of practical experience, can hardly fail 
to help those lacking specialised knowledge of gearing, whilst it will also be 
of interest to those experts who already have rules of their own. The 
contents include :- guidance rules for gear design, dimensions and design 
rules for cylindrical, bevel, worm and spiral gears, load, wear and strength 
ratings, etc. 

Price 12/6d. Cash and C.O.D. Instalments 13/9d. payable 7/- in 10 days, 
6/9d. one month later. Overseas, cash with order plus 8d. postage. 


@ TESTING MACHINE TOOLS d 
(Enlarged, 5th. Edition 2nd. Ptg.) 


This work of international reputation by the late Prof. Dr. Ing. Schlesinger 

is the most authoritative work on the subject. In response to suggestions /| 
further specifications and tests have been included together with a new [ 
chapter on acceptance tests for woodworking machines. The many line | 
illustrations explain the tests almost at a glance. 

Price 17/6d. Cash and C.O.D. Instalments 19/3d. payable 6/5d. in 10 days, 
6/5d. monthly. Overseas, cash with order, plus 10d. postage. 

















> 





FREE APPROVAL. NO DEPOSIT. INSTALMENTS. _ 





TO MACHINERY, National House, West St., Brighton, !., Eng- 
FIL Z Shiv Please send me Book/s marked X above 
For CASH herewith or by C.O.D., or 
ON APPROVAL when | will either return in 5 days or 


TL POST pay FULL CASH, or by INSTALMENTS as stated above. 
Name... eneee ‘ = ll 
TO DA 7 Address 


Write for Complete Catalogue 
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LATHES 








have been turning 
the World over 
for 86 years.... 


Dean Smithé e] fo Lod <3 


KEIGHLEY <« Limited « ENGLAND 
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PLANT cane 


re | 





= 





-| 






" 
| 


THO? 















Soom the most modern 


and comprehensive 
stocks in the country — 


. Whenever you require plant or machinery 
it is worth bearing in mind that WARDS 
might have just what you need—new, 
rebuilt or secondhand—in stock, available 
for immediate delivery at one of our 
many depots. 


The Albion Machinery Catalogue lists these 
holdings—200 pages comprehensively describ- 
ing our stocks of machinery throughout the 
country. 


HAVE YOU HAD YOUR COPY? 





We are exhibiting on 


STAND No. D.639/538 


at the B.I.F., Castle Bromwich 


Remember WARDS 
might have tt-—~ 











W. WARD LID 


anamREZEOe WORKS - SEZ EEE ERE HED 


TELEGRAMS FORWARD SHEFFIEL 


CE: BRETTEMHAM HOUSE - LANCASTER PLACE - STRAND -WC? — 






G/22 
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IGIRLING Fine Bore 
Hydraulic Brake Wheel Cylinders 


THE PRECIMAX | WAY 


re ge TT ee 









a, he 
on. 


) 





Prec 
FINE BORING MACHINES 
This’ PRECIMAX model FB2 fine 
borer is showing excellent results 
I) at Girling Limited in the finish 
boring of hydraulic brake wheel 


cylinders. it is a four-spindle 
machine, with two spindles bor- 





ing while the other stations are 
=> | loading. The bore of the cylinders 
is 0.875 in. dia. by 27 in. long. 
Speed is 4,000 r.p.m.; feed 5 in. 
per minute, with a depth of cut 
of % in. 
| PRECIMAX fine boring machines 
are made with number of spindles 
to suit requirements and can be 
supplied completely tooled, ready 
for production, 


JOHN LUND LTD., cross HiLts, KEIGHLEY, YORKS 











XLiii JOURNAL OF THE INSTITUTION OF PRODUCTION ENGINEERS 

















S . 
x/ Te 
“i ar : 
Ss * : Pe 
M J "I : : 
| 4eMONEY 
&. 4 : 
—— The Gledhill-Brook Company was 
ic intimate with the early problems 
associated with the design and 
4 production of time recording 








machines, and was first in produc- 
ing efficient electric impulse 
recorders with accurate time- 
keeping free from dependence on electric frequency or external 
Influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 


needs is the reduction of waste—the 
waste of time that costs money. 


TIME RECORDERS 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD | 


SS a Te TE 

























| 
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IFASTER una MORE 
BAVEETES RESULTS 


The ‘“Hommel’’ Universal Dividing Head will perform any 
circular or angular division of work (without any change gears 
being necessary) also machining spiral as well as straight and is 
applicable with spindle either Horizontal or Vertical. 

The indexing mechanism is through a worm and wormwheel 
(no other vest are used) and is completely independent of the 
position of the work spindle, of the type and form of work 
and of the method employed. 


The design and construction of the “* Hommel ’’ Head is such 
as to ensure easier and more accurate results without index 
plates, compound or differential indexing. 


YOUR INSPECTION AT OUR SHOWROOMS IS INVITED 
*% Full particulars on request 


AY MUR oe PL CORRE i . a 


WHITEHEAL VAL en 2 @ 0D) 


Height of Centre 
6+” 


H 0 M M E L UNIVERSAL DIVIDING HEAD 
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CENTRELESS 


PRECISION 


ae 


CINCINNATI 


CINCINNATI 


Manufacturing quantities 


advantage of the centre 


less | ewe, | method if 
exceptionally 


low cost pr 
are ae s type of 
set-up—then grouping 
_ from largest diameters 
‘ down to the smallest. 
absolute uniformity Our experience and =, 
of production collaboration are glad}y 
= offered. Send for 
brochures, including 
“Centreless for. ‘om 
Lots”. 2 
almost any material 
from soft plastic to 
sintered carbides 


high degree 
of surface finish 


almost any 
imaginable shape 


small or 
large quantities 


‘ 


\ \ ; ’ 
NO). 2° AND 3 CENTRELESS GRINDING MACHINES... 


Z AN . s 4 
| extremely close limits : 
of accuracy 


MILLING MACHINES LIMITED, TYBURN, BIRMINGHAM, 24. 
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THE AUTOMATIC COIL WINDER & ELECTRICAL IPMENT CO. LTD. | 
WINDER HOUSE * DOUGLAS STREET + LONDON S.W.!. ‘VICtoria 2404—2 
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ENGINEERS! 


A New Production Record 
To Control—VISIBLY—Output 
of Engineering Components 


A number of new visible records have 
recently been designed to help production 
and administration in the field of En- 
gineering. 

Take, for instance, a new “Shop Achieve- 
ment” record as a typical example of how 
such records give visual control of output — 
Ges substantial saving in time and clerical 

“ 


This record details the daily and weekly 
output of components, rejects, customer’s 
order number, shop or code number, 
delivery dates, shipments, inspection _re- 
leases, etc., etc. 


A few dozen or thousands of such records 
can be compactly housed in panels or books 
so that any single one is VISIBLE for 
instantaneous check of progress—thus saving 
time on reference and clerical entry. 


Machine maintenance and machine loading 
records, plus pattern and drawing records 
are also available. 


Full details of such existing records—plus 
facilities for designing others specially to 
your, needs—are freely available. 


FIRST IN FILING. 


THE SHANNON LTD., 496 Shannon Corner, New Malden, Surrey 










: Sturdy, reliable Machines 
: for solving your lifting 
problems and _ increasing 


production. 


Wt ned yuingecta cms 


LLKELE 


a 
VAUGHAN 


MADE IN j, I, 2, 3, and 5 TON SIZES. 


THE VAUGHAN CRANE CO. LTD. 
MANCHESTER 12. 


Telephone : EASt 1473 














ENGLAND. 






ind 








The f 
exem 
off-lo 


For : 
TEL 


Visit 
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Beet 


CONVEYING GLASS FIBRE WOOL 


(By Courtesy of the Frigidaire Division of General Motors Ltd.) 


The flexibility and adaptability of the Teleflex ‘Dual-Directional’ Chain Conveyor is 

exemplified in the installation shown above. The angle of rise and fall at the 

off-loading points is 70° from horizontal and as can be seen allows maximum value to 
be obtained from floor space. 


For medium duty conveying specify the 
TELEFLEX ‘DUAL DIRECTIONAL’ CHAIN CONVEIYOR SYSTEM 


TELEFLEX CONVEYORS 
SIMPLICITY - RELIABILITY - ECONOMY - FLEXIBILITY 
Visit us at the M chanical Handling Exhibition, Olympia, June 4— 14 Stand BIOA Grand Hall 


TELEFLEX PRODUCTS LTD ~ UPHALL RD. - ILFORD - ESSEX 
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DELIVERY FROM STOCK. 


Write for our free descriptive leaflet. 


prionits 


privh’— 


Priority Marking Punches are 
now made in ten sizes, 1/32". 
1/16", 3 32", 1/8", 5/32", 
3 16",1/4",5 16",3 /8" & 1/2" 
in separate s ts of letters and 
figures or in a combined set. 
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Brief Details of Specification 


IS New British-designed, British-built Cold On the 
hamber mee eee Machine has modernised 
i of cold chamber pressure die-casting. 
The electrical control of the PECO machinehas MODEL 10¢ 


been approached from a new angle, covering 
every’movement of the cycle, and ensuring that 
continuity and unilormity of production are 
maintained. The machine has four core-pulling 
connections, two for each platen, a built-in central fj A C u | N E 
hydraulic ej der and four bumper bars - 

for mechanical ejection. All these mechanisms 

are fully interlocked and controlied, permitting 
operation in any sequence. The central hydraulic 





may also be used as a core-puller. 


j y 8} Ib. Al 





ot = Material— 
Locking Pressure— 
Die Closing Stroke—14} ins. 


Die Space—! 4-25 ins. (Adjustable) 
Platen Dimensions—35} « 35 ins. 


50-23,000 ib. sq. in. 


50 tons (English) 








THE PROJECTILE & 


Acre Street . Battursea 





Telegrams : 





DIE-CASTING 












These features and many others are fully describe in our brochure 
which we shall be pleased to forward to you on request. 


ENGINEERING CO., LTD. 
LONDON . S.W.8 . England 


Telephone: Macaulay 1212 
“ Profectus, Claproad, London,” 


Cables: Profectus. Londen 
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THIS MAN 
ISN'T NEWS — 
BUT HE MAKES IT! 


You’ve seen the Minister’s picture 
dozens of times—but have you ever 
noticed this man, his private secretary ? 
This is the man on whose unflurried 
efficiency the Minister so largely de- 
pends. In exactly the same way, by quiet, 
meticulous service, the Hoover F.H.P. 
Motor has earned the praise of manu- 
facturers all over the world. They 
have learned to trust the Hoover 
‘fractional’ for dependability, quality 
and efficiency. 











HOOVER LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT 
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LANARKSHIRE SCOTLAND 
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We have pleasure in announcing that 
we are now producing gyro balls and 
bearings. We are also producing 
miniature steel balls .003” in diameter 
in addition to our present range of 
Grade A25 and Al balls. 













Synthetic sapphire, ruby and agate balls are 
also produced in similar sizes and grades. 


For particulars please apply to our Selling 
Agents at the following address: 


(NM ° Bsa// 


2 BALFOUR PLACE 
Mount Street, London, W.1 


Tel: GROsvenor 3155 Cables: Britmanbea, 
London. Grams: Britmanbea, Audley, London 


All our products are entirely of British manu- 
facture and are fully A.1.D. approved. 
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Porc 


LATHES 
at 23", 4", 4:" & 6" 
||CENTRE HEIGHTS 
























i | 
y | | TOOLMAKERS 
~ LATHES 
* 
SCREW-CUTTING 
LATHES 
* 


SECOND 
OPERATION 
' LATHES 


| For full details write to the sole distributors 


\ Vy MN | Vt Mackine Tool Compan limited 
























































BIRMINGHAM FACTORY CENTRE. KINGS NORTON, B’HAM 30. 
= Phone: Kings Norton 2576 or 2580 Grams: “COLBRO B'ham’ © 
ICH, BIRMINGHAM Write for Catalogue 





























Z Z j mat 
mechanical handling: ipment Rig 


of every description—illustrated ' loa 
literature gladly sent on request. con 











9, GEORGE STREET, BAKER STREET, 
LONDON, W.!. Tel: Welbeck 8981-2678 
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eo | fast method 
of finishin 
cylindrical 
parts 





B.S.A. centreless grinders deal rapidly and efficiently with work 
from 3/64" up to 63" diameter, either by the straight-through 
or plunge-cut method, leaving an exellent finish and main- 
taining a high degree of diametral and cylindrical accuracy. 
They handle a wide range of work including taper, shouldered, 
special form and multi-diameter, as well as plain cylindrical, 
We shall be pleased to advise on their application to your work, 


we 


An example of work being ground on the BS.A. No. 8 
machine for work dias, 1/8" up to 63". 


Right, grinding bottom bracket axles utilising a gravity feed 
loading attachment. The slotted wheel receives the finished 
component from the work-plate and ejects it at the base 
of the machine. Production: 213 finished axles per hour. 
Makers : 
B.S.A. TOOLS LTD. BIRMINGHAM, ENGLAND 
Sole Agents in Gt. Britain : 


MGURTON GRIFFITHS & CO. LTD... MARSTON GREEN. BIRMINGHAM 
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VULCASCOT ANTI-VIBRATION PADS 












a 
A> TRADE a a, 


CHECK VIBRATION SHOCK AND 
NOISE 


COMBAT NERVOUS STRAIN 
ARE EASY. TO INSTALL 
SAVE MAINTENANCE TIME AND 
COST 

















ISOLATE LOADS UP TO Arc He 

4 TONS PER SQ. FT. a 
ELIMINATE CUMBERSOME FLOOR 

FIXINGS Standard Size Conta: 

18’ x 18" x *” 
Mandfocured by t= 
VULCASCOT (Great Britain) LTD. , 
87-89, ABBEY ROAD, LONDON, N.W.8. f 
TELEPHONE: MAIDA VALE 7374 & 73/5. TELEGRAMS: VULCASCOT MAIDA LONOON. Metal: 
—i) 'y eas “Thermindex” Paints are tempera- Opers 


ture sensitive compounds which indi- tn 
cate by a sharp, clear cut change of 
colour when the temperature of a | 
surface has attained or exceeded a 
2 predetermined value. Our lon: 
They are supplied in the form of | wd ma 
paints suitable for direct application | enables 
by brushing or spraying, to practi- of up-to 
cally any surface and dry quickly at f h 
room temperature. When the temperature of { ‘°F the 
the treated surface is then raised, the original | of mach 
colour of the pigment changes sharply at a 





——— 





— 


a my 
& ) 
‘. 






definite point and the newcolour persists after } jjjystrat 
0 the surface has cooled down. e 
Starters 
\ Write Dept. W/1 for full Technical Details. cc 
by starting 
550-vol: 





HERMINDEX 


TEMPERATURE INDICATING PAINTS 





\ nn 


















Sole distributors for Europe and the U.K. 


J. M. STEEL & Co., Ltd. 


36/38, KINGSWAY, LONDON, W.C.2. Tel. HOLborn 2532 









BRANCH OFFICES: 51, SOUTH KING ST., MANCHESTER, 2 Tel. DEANSGATE 6077/9 
45. NEWHALL ST., BIRMINGHAM, 3 Tel. CENTRAL 6342/3 

































TYPE A.30 SIZE |! 
Up to 7} h.p.- 


Arc Hood covers contacts 





ize Contacts easily removed 





¥ Solder-Pilm thermal relay gives 
accurate overcurrent protection 





Hand reset overload relays 





aN. Metalclad totally enclosed case 





aaa Operation from pushbutton 
ch indi- in lid, or elsewhere. 
ange of | 

re ofa | 

ceded a 





Our long experience in the design 
form of | wd manufacture of control gear 
lication nables us to offer a wide range 


—— of up-to-date and reliable Starters 
ture of for the control of various types 


original | of machinery. 
ly at a 
ts after | illustrated are various styles of 


at suicable for direct- 











ptails. switching all types of A.C. self- 

starting motors from 2 to 25 h.p. 
pene: 550-volts. 

iT] 
Write for fully descriptive 
literature. 

7 T A.30 Size ‘0° Type A.30 Size 2 Type A.30 Size 3 
Z 7 aa compact Up to I5 h.p. 550 Up to 25 h.p. 550 
> Visit our Exhibit starter up to 3 n.p. volts. volts. 
se coe 550 volts. 


STAND C/417 


ca orem] DONOVAN S 


32 
| THE DONOVAN ELECTRICAL COMPANY LTD 
to Works . Stechford : Birmingham, 9? 
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FLAME HARDENERS [7 


| SHORTER WORKS BAILEY LANE SHEFFIELDI. 
TEL SHEFF/ELD 2/627 





anqular drives with ... 
@) UNIVERSAL JOINTS | 


‘ME’ PATENT BALL HOOKE’S TYPE 
JOINTS Developed for less severe 


: , duty than the ME patent bali 
Simple. Sturdy. Reliable. joint. Inexpensive to fit and 


2% to W% efficient (N.P.L. needs no telescoping sleeves. 
certified). The lightest and Will stand both tension and 
most compact ball joints yet 
produced. Nine standard 
sizes for shaft diameters of 
tin. to I fin. 


| 


compression loads. 













j 
! 
: 
DIRT EXCLUDING COVERS AVAILABLE FOR BOTH TYPES , ; 
ee: N TOO | 
Quip; LIN: 
THE MOLLART GauiNCR Ae ae G | 
ENGINEERING CO. LTD. SPEC, IG UCTIo 
KIN TON BY-PA T haels| SURREY 5 






Air Ministry Gauge Test House Authority 89755/3! 





More powertul—More dependable | l 
|: 


enst 
Doi 
ant 
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Dawson merat Parts 


' 


CLEANING & DEGREASING MACHINES 


ensure the steady flow of production for the export and home markets. 
“4 | Doing the work of many hands in a fraction of the time, they are an import- 
% | ant part of the equipment of all modern engineering works. The illustration 
above shows engine sumps being washed ready for final assembly. Dawson 

Washing and Degreasing Machines are built to 
handle all sizes and shapes of metal components. 





Sole Distributor 
DRUMMOND-ASQUITH (SALES) LTD 
King Edward House, New Street, BIRMINGHAM 

Telephone: Midland 343! 


Manufacturers: D'AWSON BROS. LTD., Gomersal, Leeds 
Telephone : Cleckheaton 1080 (5 lines) 


London Works: 406, Roding Lane South, Woodford Green, Essex 
Telephone : Wanstead 7777 4 ines 


IG 
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Standard threadsfrom stock in Tangential, Coventry 
and Geometric types. Quick delivery for all others. 
Material, workmanship and accuracy guaranteed. 


Recutting and regrinding 
WIN aspeciality. Consult us on 
; any screwing problems. 











SM/CW. 402A 


of 










Here are two of the many interchangeable mi 
FROM TOOLROOM 10 attachments available for the Smart & Brown th 
Series ‘L’ Lathe (4” centre height). On the 
PRODUCTION WITH THE right, Compound Slide Rest for facing, paral- b 
AID OF ATTACHMENTS lel and taper turning. Below, Lever Operated Y 
Tailstock acc- ; j 
ommodating ‘a ba ‘ 4 
pull-in type 1a, S ee 
collets. ~ €. es j it: 
~ . \ dit 
bu 


S & B SERIES ‘L’ PRECISION LATHE i 
A catalogue is available from Stockists or | 


the address below. 








SMART & BROWN Machine Tools LTD. 
24.25. MANCHEST 


w SWAL 


WELBECK 794 x Cable MARTOOL WE 0. LON 


Rathbone/1425 
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WE SCAMP ZINC MENALE.. 
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life of your 
die-casting 
is in danger 


While we appreciate the necessity to recover every pound 


of the scarce non-ferrous metals, we cannot refrain from re- 


minding users of high quality zinc alloy pressure die castings that 
the fact still remains that such castings can ONLY be produced 
by using alloys which conform strictly to B.S.S. 1004. 


The present tendency to bring into use doubtful alloys makes 


_ it more necessary than ever for purchasers of zinc alloy pressure 
| die castings to ensure that the pressure castings which they 


buy do in fact strictly conform to B.S.S. 1004. 


SLOMBHAIILTON LU LASTING LEDLTE, 


GRAISELEY HILL *> WOLVERHAMPTON 


TELEPHONE: 23831/4 WOLVERHAMPTON 
TELEGRAMS: DIECASTINGS.WOLVERHAMPTON 





"AMERICAN AFFILIA’ION.— 


PRECISION CASTINGS CO. INC., FAYETTEVILLE ; SYRACUSE ; CLEVELAND ; 
; CHICAGO. 










. +. optical inspection is the 
most efficient method of 
checking dimensions and 
tolerances of small machin- 
ed parts, mouldings, stamp- 
ings, pressings, etc. 





THE NEWTON PROFILE PROJECTOR provides 
reater speed, requires a lesser degree of operat- 
mg skill and, at the same time, completely 

eliminates the maintenance and replacement costs 

associated with mechanical gauges. 
Write for details to Dept. M19. 





NEWTON &{CO. LTD.,;72 Wigmore Street, London, W.!. 


Associated with Metropolitcn. Vickers Electrical Co, Led. A member of the A.E./. group of companies 





The comprehensive range covers Screw, Plain, Plug and Ring types, as well as the 
Horstmann patent adjustable Screw and Plain Caliper Gauges. 
They are guaranteed for accuracy, finish and 
hardness to N.P.L. requirements and‘are in 
great demand. 











GEAR HORS. 


A full range is available. 














#” HORSTMANN GEAR €O. LTD. 


NEWBRIDGE WORKS. BATH.- ENGLAND. TEL: 7241 
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m is the 
wit} IT COULD HAPPEN 1N Your PLANT 
ms and 
machio- | WIT AL MACHINE STOPPED-SIX MEN IDLE 
» Pp 
cAuUSE-BROKEN TAP 
BROKEN TAPS CAN BE DRILLED OUT WITH “STELLITE” 
HARD STEEL DRILLS. SEND FOR PUBLICATION 
B.I9 WHICH TELLS YOU ALL ABOUT THE DRILL AND 
HOW TO USE 1T 
WERE 
, W.!. 
companies 
== 
— 
—= 
=— 
HARD STEEL 
cy | DRILLS 
WILL REMOVE BROKEN TAPS WITHOUT ANNEALING, 
well as the | SIMPLY DRILL OUT 
finish and) 
ad are in} 


STELLITE 


HARD FACING ALLOYS 









CUTTING TOOLS 
MARK 


DELORO STELLITE LTD, HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 
TELEGRAMS.“ STELLITE. BHAM.~ TELEPHONE: SOLIHULL 2254-5-6 





166 
$+ TOOLBITS + TOOLTIPS - MILLING CUTTER BLADES: HARDFACING ROD - WORKRESTS - PRECIS\° 
B.I.F. Castle Bromwich 1952—-See our Exhibit Stand No. D 402 
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QUICK CHANGE 
eee) 


The Latest and Most Modern Quick Change Chuck 
ONE HAND ACTION 
Ee ee ee quickest possible time. Positive arive 


SMALL-TOOLS 


FRANK GUYLEE & Sea 


AYN Tal tun relelme). 1 ce OL 
MILLHOUSES: SHEFFIELD 
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Holman Service spans the worl 


ae 


Science may have contracted this world of ours, but it is still a big enough 
place for a miner or engineer who is dependent on spares and technical assistance 
from thousands of miles away. For the Holman user, however, the world ha 
shrunk to manageable dimensions: because the world-wide Holman Servio 
brings him perfectly interchangeable spares and the help of Holman trained 
engineers — fully conversant with his local conditions, wherever he may be 
This service adds incalculably to the value of every Holman machine. 


OVERSEAS SERVICE INCLUDES 
HOLMAN TRAINED ENGINEERS IN: 
South Africa * East Africa * West Africa 
i Australia * Belgian Congo 
Brazil « Canada ° Ceylon ~ Chile 
Cyprus ‘ Egypt * France * French North Africa CAMBORNE. ENGLAND 
India * Indonesia * Israel - Italy ~ Malaya TELEPHONE: CAMBORNE 2275 (9 LINES 
New Zealand ~° Pakistan ~° Paraguay TELEGRAMS: AIRDRILL, CAMBORNE 


HC. 
SUBSIDIARY COMPANIES, BRANCHES AND AGENCIES THROUGHOUT THE WOR 
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